Summary We considered the possible relationship between the serum levels of progesterone and estradiol-17,8, which were controlled to that of several stages in normal pregnant rats, and the Ca2 + sensitivity, defined as the pCa required for half maximum activation of force production, of chemically skinned uterine muscle fibers from ovariectomized rats. The Ca2 + sensitivity was negligibly influenced by the levels of these hormones.
The extensive research on neurohumoral events related to pregnancy and parturition indicates that the endocrinological dynamics greatly contribute to the control of the contractile responses in myometrium during the period of pregnancy (THORBURN and CHALLIS, 1979; HUSZAR and ROBERTS,1982) . Whether the effect of those dynamics will directly contribute to the actomyosin system in muscle cells, has however, remained unsolved. In bovine and human uteri, the uptake of Ca2 + by sarcoplasmic reticulum has been inhibited by prostaglandin F2a and oxytocin, both of which are known to stimulate uterine muscles. Progesterone, a hormone that inhibits contraction, has promoted the uptake of Ca2 + by sarcoplasmic reticulum (CARSTEN, 1974 (CARSTEN, , 1979 . Thus prostaglandin F2a and oxytocin elevate and progesterone depresses intracellular levels of Ca2 +, and consequently these chemicals control the contractile state of uterine smooth muscles.
In the preceding paper (MARUYAMA et al., 1986) , we presented, using chemically skinned uterine muscle fibers from pregnant rats, that the Ca2 + sensitivity, defined as the pCa required for half maximum activation of force production Received for publication May 24, 1986 (RUEGG and PAUL, 1982) , changes about pCa 1.5 during the period of the pregnancy, and pointed out the possible contribution of sexual steroid hormones on this phenomenon. In this paper, we examined the effects of progesterone and estradiol-173 treatment on the Ca2+ sensitivity of chemically skinned uterine muscle fibers from ovariectomized rats.
Progesterone (4-pregene-3,20-dione) and estradiol benzoate (estra-l ,3,5,(10)-triene-3, 1 7/3-diol-3-monobenzoate) were purchased from Mochida Pharmaceuticals Ltd. (Tokyo, Japan).
Mature female rats (Wistar Imamichi, 180-240 g) were bilaterally ovariectomized via the ventral route under pentobarbital anesthesia (25 mg/kg, intravenously). The injection of hormones was begun from the 7th day after castration according to the schedule as follows: Progesterone (5 mg/kg) was subcutaneously administered by a daily injection for 7 successive day (Group I); estradiol-17/3 (1 mg/kg) was subcutaneously administered by a daily injection for 7 successive days (Group II); both progesterone and estradiol-17$ were subcutaneously administered by a daily injection for 7 successive days (Group III); progesterone was subcutaneously administered by a daily injection for 6 successive days and estradiol-17$ for 7 successive days (Group IV). Control animals were prepared by daily injection of peanut oil for 7 successive days (Group V). All animals were decapitated on the next day after the end of the scheduled injections, and used for experiments.
The preparation of saponin-treated (chemically skinned) muscle fibers of rat uteri and the experimental procedures were carried out according to the method previously described (OCHIAI et al., 1981; MARUYAMA et al., 1986) . The levels of progesterone and estradiol-17/3 in serum from normal pregnant rats and hormone-treated ovariectomized rats were determined by the radioimmunoassay method using commercially obtainable assay kits from Midorijuji, Ltd. (Tokyo, Japan). Measurements were performed according to the method described in the booklet associated with the assay kits. Figure 1 shows the change of serum hormone levels in normal pregnant rats during the period of pregnancy. The levels of progesterone in serum increased gradually with the progress of pregnancy, showing the highest value on Day 15 of pregnancy, and then decreased. On the other hand, estradiol-17/3 tended to increase gradually till the later stages of pregnancy and then to decrease rapidly just before delivery. The levels of hormones of rats in Group I (progesterone, 28±22 ng/ml; estradiol-17/3, 4.0 ± 2.1 ng/ml), were similar to that on Day 5 of pregnancy, that in Group III (progesterone, 152±31 ng/ml; estradiol-17/3, 12.0 + 4.4 ng/ml) to that on Day 15 of pregnancy, and that in Group IV (progesterone, 85±25 ng/ml; estradiol-17/, 7.5 + 2.8 ng/ml) to the day just before delivery (Day 21 of pregnancy).
Saponin-treated uterine muscle fibers from hormone-treated ovariectomized Fig. 2 . Relationship between the relative tension and pCa obtained from the chemically skinned (saponin-treated) fibers of hormones treated ovariectomized rats.
Results were compared with those obtained from normal pregnant rats (MARU-YAMA et al., 1986) . The relative tension was normalized by the tension level at pCa 4.54, where all fibers showed the maximal tension. Each value plotted presents the mean of 3-5 different fibers from 3 animals. 0 fibers from rats in Group I, • fibers from rats in Group IV, fibers from non-pregnant (control) rats, ----fibers from rat at Day 5 of pregnancy, ...... fibers from rats at Day 21 of pregnancy (just before delivery). Y. TERASHIMA, S. HACHIYA, and M. MARUYAMA rats also contracted in a Cat + dependent manner as in normal pregnant rats (MARUYAMA et al., 1986) . Figure 2 is the relative tension-pCa curves obtained from muscle fibers of rats in Group I (mimicing Day 5 of pregnancy) and IV (mimicing Day 21 of pregnancy). The Cat + sensitivity of the fibers from each Group was estimated from these curves; (pCa unit) 5.9 + 0.4 for Group I, 6.1 + 0.3 for Group II, 6.3 + 0.3 for Group III and 6.5 + 0.4 for Group IV. It was 6.2 + 0.3 for the fibers from control group (Group V). Thus, the Cat + sensitivity did not change so much among fibers from different Groups. Endocrinologically the change of sexual steroid hormones levels in serum during the period of pregnancy is thought to be one of the possible factors regulating the contractile responses of uterine muscle cells (THORBURN and CHALLIS, 1979; HUSZAR and ROBERTS, 1982) . We first prepared ovariectomized rats, and the levels of progesterone and estradiol-1 7$ in serum were controlled mimicing the levels at several stages of the normal pregnant rats by the administration of steroid hormones. We used somewhat high doses of the hormones for the present purpose (MIYAzAKI et al., 1980) , but the condition of rats remained the same in appearance as the non-treated ones.
The saponin-treated (chemically skinned) muscle fibers of uteri obtained from hormone-controlled ovariectomized rats were also contracted by the addition of Cat +, but the Cat + sensitivity was not statistically different among them. The present results indicate that the levels of sexual steroid hormones in serum alone can hardly mimic the whole state of myometrium during the period of pregnancy. The most prominent defect of the hormone-controlled model for the pregnant rats is to be unable to afford any morphological changes of the myometrium. Myometrium of pregnant rats is expanded and uterine muscle cells are stretched by the developing fetus with the progress of pregnancy.
Endocrinological dynamics associated with the progress of pregnancy must be a very important factor in regulating the contractile response in uterine muscle cells of pregnant rats, and these actions are probably exerted by the functions mediated through biological membrane, not directly through the actomyosin contractile system in the uterine muscle cells. SEXUAL   HORMONES  AND  UTERINE  SKINNED  FIBERS  1279 
